Lake-dwelling waterfleas, Daphnia, often face a dilemma. Food availability is highest, near the water surface, but predation by visually hunting predators is also most severe. Swimming downward at dawn reduces predation risk, but food availability and temperature also decrease with depth. We tested whether Daphnia process information derived from food and predator presence to estimate the costs and benefits of migration, and to determine when it pays to swim down. We studied downward swimming of D. galeata×hyalina in response to stepwise accelerations of relative increases in the intensity of light at several food and fish kairomone concentrations. Both had a modifying, additive, although independent effect. We studied in six clones the clonal differences of this environmentally induced plasticity of photobehaviour. These clones were caught at two depths at noon during a period of vertical migration in Lake Maarsseveen (the Netherlands), and so presumably differed in vertical migration behaviour. Two clones, one from the epilimnion and one from the hypolimnion, showed a particularly significant difference in migration behaviour.
Diel vertical migration occurs in a variety of both marine and freshwater species, but is best studied in zooplankton. The general pattern consists of an upward movement from a deep day depth at dusk and a descent at dawn. This migration pattern is highly variable and strongly dependent on species, sex, age and season (Cushing 1951; Hutchinson 1967; Haney 1988) . Moreover, a given species might show a different migration behaviour depending on the lake or the habitat (Ohman 1990; Tessier & Leibold 1997) . This variety of migration and its functional significance have raised considerable debate. Because temperature and food availability often decrease with depth, it has been suggested that this migration provides a metabolic and, consequently, a demographic advantage associated with the diel movements across a thermocline (McLaren 1974) . Stich & Lampert (1984) tested this hypothesis by measuring somatic growth of two coexisting Daphnia species, one showing extensive migration and the other nonmigratory, in experimental conditions that simulated the temperature and food conditions experienced by these animals during migration.
They found no support for McLaren's hypothesis; instead, their results indicated that the nonmigratory situation was energetically advantageous for both species. Zaret & Suffern (1976) proposed that the migration is an antipredator behaviour: individuals moving to a greater depth during the day reduce the risk of predation from visually hunting predators. This hypothesis of predation avoidance has been combined with the contrasting resource availability hypothesis (Johnsen & Jakobsen 1987; Clarke & Levy 1988; Gabriel & Thomas 1988) : migration may result from optimal foraging, with a tradeoff between foraging and predator avoidance. Optimal foraging theory predicts that individuals are more at risk from predation when food is scarce, because they need to stay closer to the surface where the food is. The prediction of this food effect was supported by lake enclosure experiments with Daphnia longispina, in which the amplitude of diel vertical migration was positively related to food availability (Johnsen & Jakobsen 1987) . Much field and experimental evidence has accumulated in support of the predation avoidance hypothesis (Lampert 1993) . It is now generally accepted that the migration is an adaptation to escape from visually hunting predators during the day, and return to more profitable feeding conditions at the surface layers when predation risk is reduced at night.
